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Abstract:  

 Compound semiconductors such as 2D/3D halide-chalcogenide perovskites and multinary chalcogenides offer 
attractive properties for many applications including photovoltaics (PV), light-emitting diodes (LEDs), photocataly-
sis, Na-ion solid state batteries and flexible electronics. Further, to revolutionize next generation flexible and ro-
bust electronics, stable and reliable interconnects/interfaces are needed for heterogeneous multi-die integration 
into one platform. The current presentation will explore design, processing, device integration and reliability of hal-
ide-based perovskites and multinary chalcogenides. (1) The first part of the talk will discuss Pb-free halide perov-
skite compounds with exciting optoelectronic properties (e.g. high absorption coefficient, long carrier lifetimes and 
tunable bandgap) deposited via solution processing. Investigations on the effect of A and B cation substitutions on 
the dimensionality and optoelectronic properties will be presented. Potential applications and advanced manufac-
turing methods for these halide perovskites will also be discussed. (2) The second part of the talk will focus on 
physics-based life-prediction models for semiconductor materials and electronic packages in multi-stress environ-
ments. Metastability and long-term degradation in optoelectronic materials often depends on evolution of point de-
fects and their interaction with extended defects such as grain boundaries, interfaces and charge extraction layers. 
An integrated approach of first principle calculations, in-operando characterization and defect kinetics model will 
be presented for energy yield prediction of thin-film chalcogenide solar cells. This approach will then be extended 
to predict the lifetime of Au-Ni, Ni-W and Sn-Sb interconnects for advanced electronics packaging. The talk will be 
concluded with candidate’s teaching and research vision in electronics packaging and reliability.  
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